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mm v v h mm & mm%* * a ^ y yammmxftm bt^i. ##ji2ig#ic 

[If #^14] |tfSa*^>^Sr, 7'J-7>if^$*, 

[Wis] mmm^mt. mt&zj ^y^^m^^^^yb^mz 
tmfeztizjjyyb^oi^-mmz&tb. 
y b&mnmtezj^yfzmm^zztzftmt^zm&mG-i 

m^mie) mtmm^mz. mm^m^on^zm^tc^r-^m^ 

*jiizftfo?zi}vy bm(Dft£mMz^®s mm&mmtf^&mfez ti^Mfe 
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~ l 6 V^*l^fB*£>«S»o 

7v^-r4x^ia«©^M 0 

yyb^mxojjyy Mg*^&, MI*©*^:li4:*/Mii:<oif»lBlll 

[11*312 5] !&SBL£v*ttR£#«14, tKfKfljE Ufcv^fc bt. Iff SB* 
?y b^MX&UVy MS*^e>, t***:/ h*§*©¥fcll&*fc*£fcfc4*« 

4 ffi|E#2 0 0 3 - 3 0 4 6 4 1 9 
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2 3SB4g<Z>&SI#. 

-26 ^-r ti^e«<z>ttm. 

3 i: ill-sat #3C4 - 2 7 ^irn^fla«©*»#. 

[0 0 0 1] 

#$8IBtt> FSK (Frequency Shift Keying) £M3 ^tltStl 
[0 0 0 2] 

[0 0 0 3] 

Bl5li, FSK*||Snfc»3EII«*«:1>[||-r*ttW»«:«*LfeFSKa 
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Mmmw^om^i&ftzmft^z^y (rf-bpf) io6t 

, RF-B P F 1 0 6©m;tr£iifiI't£RFiiifiI#il 0 8 R F if ipf |§ 1 0 8 

<Dm±izm$mmmi 1 o^m-t^u-^jim^tm^Lx^mmm a f) 

tSA'> K/U7^;B (IF-BPF) 1 1 4 IF-BPF11 4 
ZmmtZ I FifipgUl 1 6 ££fif*T;i3*;, Z<DI Fifi|rg#|l 1 6 0ftl]tf'& 

[0 0 0 4] 

lit, 016 (a) te, ft*lft&1glS;^©-^T*&3* K^^Sf* 

e> « is #§ © m& z m -r y u v z m t* & s 0 

BIl 6 (a) IZmt&olZ, K^^iroi. ( 
I'tttI Fflf ) i:, 3CDMlEfB^C&ffl3§l 2 2S:®iii3i±^3i:T^ffi 

(LPF) 1 2 6 iCT^ifttL itgeH 1 2 8 (CT^# L"<;b £ m& L 

[0 0 0 5] 

&*bs§ 1 2 2 f sK^m2tifc.&^mm^<Dtpjbmmmz f o, a 

MffflMIIJ^filtT, f = f 0T?&*ltf9 0° (=)r/2 [r ad] ) © 
&*B®ifg Zfc f <f 0T*&*U*9 0° J: l J /Jn $ &{&fg®$K S: £ £ 

i£fC. f>f 0T'fen«9 0° J: 'J^C^^MtaK$:^C$-&-g> J:e>tC^ 

[0 0 0 6] 

Hot, fH3l3§tf)ffi;tl&, f = fO ((SffllSte* : jc/2) -T&tlti (2 1) 
5$, f < f 0 (ffrftUNg* : * / 2 - a ) (2 2) f > f 0 (tftfg 

HPJ£S: *r/2 + a) T'&ftW! (2 3) ^(CT^$ *l& 3 IZ&Z> 0 -fib, 0< 
a<)r/2^t5 0 
[0 0 0 7] 

sin(0 )xsin(9 + * /2) = {sin(29)}/2 (21) 
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sin(0)Xsin(9 + tt/2- a)= {sin( 2 0 - a ) +sin( a ) } / 2 (22) 
sin(8)Xsin(e + tt/2+ a)= {sin( 2 6 + a ) -sin( a ) } / 2 (23) 
*J, 5H£#©ffi;fc&¥?&ft'T<&fc, (2 2) ( 2 3 ) ^(D^MO)^ 2 ^tC 
3t$tlfee^^±sin( a ) f <f OT?&*ltf:/9;*, f>f OTf 

[0 0 0 8] 

^* K9^ir!ltlli:ttjW<OFSK«||#4:LT, Bfl6 (b) {C^-fJ; 

r©FSK^t'tt, !7>i/3>yh-Y;i/f;H^l/-^134^ f = f 
OTfetltf^a-T^ 5 0%, f<f Ot^Hiifa-f^ 5 0%m f>f 

So lot, ZLtf><7>t'3yb- v;i/^A>f 1 3 4(D[fiiJ?:LPF 1 3 

6T?¥»flSU i©LPF©ffliJ$:> it<Kf£ 1 3 8 fCT, ri-f^ 5 O%0[B 

tc TT V * Jim* #«7G £ tl -5 o 

[0 0 0 9] 

iffi®^F7ftWt'l«12 2, SISS12 4, LPF 
SKtt»»TftLPF 1 3 6#jgv^*lTVA*. of J, V^*l©ttWSIfcLS 

i ^(D\^mt>mm^^^ ji^^y^y^^^^^r^u^m^^m^xm^ 

[0 0 10] 
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[0011] 
[0 0 12] 

#H¥10-I 7 3 7 1 5^i( 01,02) 
[0013] 

c«w t>m&: u j: e> £ -r £ urn 

IF-BPF, I Fifipg^) M^i:^5„ 
[0 0 14] 

ft/hM^ n x h (DWM £ 0-5 3 1. ifi-v # & vn i: vn e> R|jBtf& o 
[0 0 15] 

[0 0 16] 
[0 0 17] 
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[0 0 18] 

z>&mtfte^r~&. %mm^ (RFtt) zymmmm^ (if§#) izmm? 

[0019] 

mmmmnxyy v%wt^n\z-D^xmm.mm^m&m^ti^ y h?z a 

[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 
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[0 0 2 3] 

*-)>hU *<Djjyy hffimizm-3^T. u/<;i/#l5£#©^ t-*^#;W§#<7) 

[0 0 2 4] 

t?S5. ^T, FSKg««©*«S:^:«»cw*fl:-es, *fe:*«fc/h3Mfcft 

[0 0 2 5] 

^(C T $ tl 5 IEFI & If y h #f £ "T -5 . 
[0 0 2 6] 
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mm^mtfis m^^^^m^mx^m^mMt^^^^^ij^y bmm*> 
ti£Hvyb&®<z>Mte*J$y{fz* mm* J ^y^nhxmm-t <5J:e>icj£ 

[0 0 2 7] 

f^tt$:^9>M, *J $y?wmfflffl^mK %vy*(DMft*4 $y 

y*m%*j$yy(D^?tifrizm?kV]vwz.z> ^oizm^Lx^^^L. m& 
m^tmcD&o^ *n?fri$^^zmt£^t=.mfaz ^ ^y vxm\tt &w&<» 
uvyzitm^x, &uvy b%m\nx(D&m.Mm j %<Dm i ki3vy vtz 
\zmmLx*)&\K 

[0 0 2 8] 

m^x. \£v bmmmzm%iZ4 $ yynmnmxftmLxtezftmmmmzw. 
^mm^vnmiktiyybL. wmw-w,^mK xyyttfmfit&uiyy bm 
izm^f*. m%}*^ $ yy&m&zxvy brnmay^n^etuz^^x, &m.mm 

[0 0 2 9] 

^ lt, mm&m^&.tf*vy b&mx<Dmmm^<n\mt**v y b-tz 
m-<z>*i?y*frt>&2>m-& (fiP*>it*S7cD«^) icwu m^msmMv&o 
tc mm^mmmLt^mm*^ ^y7\zxmtt?%&o\zmm%vy**mfe 
$ ys?Mfe^M*ffix.. z\(d%4 ^ yfWLfe^mz&zmfemifctitc 

iivy**, 3jyyb^&£hxm^2>£oiz-tti&£\,\ 

[0 0 3 0] 

mmtkft^mtftivy b^mmx <DW.m.mm^^mm^^^y b-tzm 

ic, ^o^i5c(7)*^>^o4i^e>. ^^^^bfelUM^-r ^ y^f\zxmw 
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[0 0 3 1] 
[0 0 3 2] 

tzzx*. mm&!ii^mzMf&-tz>*?y*i*. 3f##i 3fB*B<z>ie>{c, # 

o 

[0 0 3 3] 

tfc, m^m^^TOc-r^*^*^ 4is«© «fce>jc, 7U- 

m<o*vybttmmm<DmTmz&tt2>ijvybmfrt>. m&vuvyhttmm 
mftx-cD&mMm^&mmzmz * e> &c u t %» * v*. 

[0 0 3 4] 
[0 0 3 5] 

e>, ^ yyzm-tz>mm<D*yy hKia©**jcffi*'t*^«KiBi 
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[0 0 3 6] 

m<Dmm±£.te&*vybmm<Dffl%z4$yyzmm?z£?izmmtni£ 

J; 

[0 0 3 7] 

^ttm«F o ± f i (*7>ht) a&iz^n^eti^-^ & 

mLfci&ft£&&o 43 v> m^^^jinftm&mzmvtf&zmisiziz, mi 3 

(b) izm-f£olz y zn<b(D¥-t?temte*otti*2£te& a 

[0 0 3 8] 

fflftt*^ < y>fi$\z v bMR£>rpmiz$>z>i3Vy MZRHcovati*, HI 
13 (d) IC^-T^-MC, -^©bf-^A^MJ&ofe^^J&y, 013 (a) £ 

Bii3 (d) ©tweii, mi 3 (c) cD«fc^^^iu&So 
%.m<Dmz&2>wfe*ftX-&, m%t*4 ^y>fi$\iv bmrnz^^vy bmm 

[0 0 3 9] 

•rzxvy hffim&wfemzBLWzn&^z. t^^. mi 3 (d) ©^--x-e^ 
, j 4 x<Dfrfr?>¥-i%mmmziti. ^ttt^ii©!^ mi 3 ( C ) <?> 
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[0 0 4 0] 

¥!JjM£:£#>5iirfJC, M^ra^l 7|B«©J:e){C, 7-*^#M§-5§-© 
[0 0 4 1] 

— StUTV^txat"*- 3= r<Dgff*iT% ® 1 4 IZB? J: ? # > h EISKBBH 
&#-fS>^#, tfyh^#^P>^x «T/2) f£tt*iA,7?VN£*§igr£#;L 

So 

[0 0 4 2 ] 

£©B§*&*>f M«»"F0 + F lOftgWfc^tf^fcLT-SSftS* 

h&fflT'jj'yy h#Wn+& (i) ^ MSFO-FiuDS^if^ii: 

0T-£**l**tf> ME^T*©*?:/ h-filWn-li (2) i£ fC T £ ;ft & „ fiU 
[0 0 4 3] 

Wn+= (F0 + Fl)-(T-x) + (F0-Fl)-x 

= ( F 0 + F 1 ) • T — 2 • F 1 - x (1) 

Wn-=(F 0-Fl)-(T-x) + (F0 + Fl)-x 

= (F 0 - F 1 )-T+ 2 • F 1 -x (2) 

zzx% mtezjs. y*f&\£ v vMftt-®. (x = o> Lx^zmommz. 

Wn+= (F0 + F1) • TI, Wn-= (F0-F1) • Tfiftfflf , KJJB1**l# 
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[0 0 4 4] 

o£V> fflteZj $ y>fh\£ v bmRiKD-fM*. 2 • F 1 • x< 1 T*&*Ui 

, mm m%}*4 ^yyt^v hm^t^-m Lfct&&?zttfT>i*z> a w 

mM<Z>&MMtex<l/ (2 • Fl) T*&6„ 

fo •Tj:»j^§< > tfc *>yy bmwn-tftp'bmmMF oizMTZWlMF o 
• T J: <J/jN$tt*U£, m^ls^JlZJELKmfe-egZo (4) sSli (3) 

& iat s r t x*m e> n & 0 

[0 0 4 5] 

Wn-<F 0 • T<Wn+ (3 ) 

x<T -2 (4) 

oi;*j> it^i 8tH«(Z)j:e)ic, a 7 > s grifflr^^ ^ ^ > ^©nwi(± 

[0 0 4 6] 
[0 0 4 7] 
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[0 0 4 8] 
[0 0 4 9] 

m^^oiz, h%^mwtm^m\ ^^yh^mx(D^^ybumzm^^x, 
mfeLi£^mzmfe~?z>&oizMmLx : b&^o 

mtisx. *v>b^mx<Diivyhffimfrib. t^ij^yvm^m^mhrn 
/mtv>tpmm*#sbx : b£^i^ smmv&oiz. m^v^^mtL 

T, *vy b^mx<Diji?y hMi^kfrb. ^ornvy hlg^^i&^ftTt) 
J:vn 0 L^v^Sg^ate, ff^«2 6mm<z>&oiz. jjvy h^mxo 

i]*jy W&%kfrhnhfrfcJ]Vy hm<Dftl$\zii^><D zm&izte 

[0 0 5 0] 
[0 0 5 1 ] 

M^mizit. mmmm^izmm-rzmmmz fo + fu it, f o = 5 o o 

MHz, Fl=30kHz. * V y MSW £ 1 m s H ir £ # ? > h EP^fC 
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iZlt 5 0 0 0 3 OMT'&tK MlSlK^F 0 - F 1 <Z)B$tC&4 9 9 9 7 Olt'$>§ 
[0 0 5 2] 

®^3^>h« (5 0 0 0 0 0fi) izMLX. ZtiMirtjz&^fr* Xit/bZ^frifi 

mmtbxmmx&atzib, z<nmMW&mzm2>z\£tfxgtiim$-x&2> B 

[0 0 5 3] 

OT2 7ffi«©«fc-iJC, #?>N¥ISJi, # ? > MKfSJftT** ? > 
[0 0 5 4] 

#ac »#^2 8ia«©«w«T?tt, «««*»*#a*i«, Mmammm* 

[0 0 5 5] 

[0 0 5 6] 

1 £J67gjK] 
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BUtt* (a) &*mi&J&1&G>&.m&<Dmj&t:m1r -fuytm. (b) tf^-CD 

F S KSfi^M^^t^D '^MS. 
[0 0 5 7] 

Ell (b) {C^fi^C FSKgfi2tt, H^LfcV^te«fr*>0>S^« 

&<Dm^&cft*ffim-tz>rty F^xyj (rf-bpf) 6 rf-bp 

F 6<£ffi#£Jfi{iI1-3RFfti{iIS£8 R Fffipg^ 8 ©ffl^&T^^te^iCfc 

1 o t^e>.**. 

[0 0 5 8] 

fcfc, -JKIC, T>^^-4^RFJfipI^8li, fSffit?SSmtft J f>*»«T?SSm 

BfcST? £S«^tCUU RF-BPF6*f*mj:K 

(#3EiH3#) r 0j r i j © 2M^£&57 r ^#;b 
M^-tcr f s KmmztiTls y, f^^A/ifoi^u^ roj (ciiMMF 

0 + F1, OTl/^l/ r i j CttMSftftF 0 -F 1 #ffl»J^T£*lTV>5%<Z>*; 
[0 0 5 9] 

r^cic, *^i»^inoit Ell (a) tc^-tA-^c, SSt«iB»io 
^\©A^«#, flP^-FSK3KWStife««WflH»<Z)tfttt«:*i>> Vt&HVy V 

>#C 1~C4 Mfgff^;fr£mM£*i3^£^#;i/fS#<D 1 fcfy 

-&fe^-r ^>^*M#s 2 fe4jat4««»D i *>r ^>y#^s 2 &t/4 

Vn£ 0 
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[0 0 6 0] 

*LT, #;*J?>#Ci (i = 1-4) it. Zft?tl*J $ ytrm^S i ICJ; 

y if y M*iH«T4&K:y-fey h$tis<fce>»c^snTv>So o^y, 

[0 0 6 1] 

? h%ISttC|UJBUfcdr>f $>y^s i S RJH* >f ^ > 1 4 i: 

g ^ili U * f > »ti«fl* l/^ r oj , hffi#/h£tt*W* 

[0 0 6 2] 

( = AV0-AV1) £U £(&^JgffiDAV#*:*£:fcS##:/*C i frbtoit] 
[0 0 6 3] 

£raotf>;*j^># C 1~C4^, 1/4 l£y h ^fRUlgT/ 4 folf^ # >f ^ y 

>^ig^spi 4^, *(D*vy bmizm-i^T. '*«t^*ry*m©^^ 

«#{C|SI8§L£:#-Y ^ >^ff S i So fit. *0>^££*i&*>r- 
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/Wt« u m# i/ ^ & -r s 3 ^ t* ? v # ;vm^ * ton* s . 

[0 0 6 4] 

33T% ®2{c^"t^>f ^>^@£M^T, #jy£^JS©«M#§ 1 0©lfr#£ 
lft«!(C^t§. {BU (F0 + F1) - T=12, (F0-F1) -T=6 
T*&'J> 6T'&M£*l£¥!l^L£^Mi*, tF4>J!«tF 0*C#~f3 

MIFO -Ttcf rgj {c|g5££*iT^£&<Z)£"<r3o r3T*tt, M 

[0 0 6 5] 

>M£RI#k:, ±&<d (l) (2) 3;fCT;£&<b*i6 £ote%yy Nil##e>*i 
, c l hffl r i 2 j &t>* r e j , *^>*c 2T?ii 

hffi ri i j r 7 j , ^^7>^C4T'tt*^> h# r 8 j ri o 

[0 0 6 6] 

4&c£v>T, M-^L/^;i/ roj tfmmir&Vy bmRZm^fdXVy h&mvte 
ii^y vm. r i 2 j , fS#i"<;i/ r i j #ig$g-f §tf y hJBS#%»v^e*^> h 

[0 0 6 7] 

it. XVyZC Wit ri 2j 6D#T*&<5#, #?>#C2, C4T'(i ri 2j 

jgJW<z>H ri u ^ rioj #<££*is, r i j ic*fJSt-££ 

#\ ^-)>^C2, C4T*» T6j J^Offi r 7 j r 8 j fefc. 
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[0 0 6 8] 

mo)^m a v o & % ^^>^citi^ (avo = i2) i:fcy, m-*§- 

l fi, iJ^>^Clt*I/J> (AVI =6) £&£ 0 
[0 0 6 9] 

Otfctl, M¥it^©H^^^^^MDAV (=AV0-AV 1) tt % fcfy h# 

n, Mt^-^wjeaj i 6jc«j»a*i*. 

[0 0 7 0] 

fit, ^F^jtasi 6-e«, ^«>«3eatifefl)eusv%« r gj h 
m#>f ^ >^tas«ui 4^^L/U'»^c i h# ri 2j r 

6j ^SL^VNfflJ: y^^^^j^7> hffl r 12j &m^l"<)l r 0j , 
L£vMit«fcy/h3fc#tf> hit r 6 j &m^l"<)l r U £:¥!I5£U -etf>¥!l5£L 

[0 0 7 1] 
[0 0 7 2] 
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i&/jN§?<ffcT*£££ttT'&<, I©TOl0 5:M^feFSK^fi2T'(t RF 
fg-5§-£ I F^fC^&^££&<D#iJ&£#lii&-e£5£:a?>> F S K^M^^^iPIiC 

[0 0 7 3] 

1 0 SlitS F S Kgf 12 MX fa 

[0 0 7 4] 

fiu iiiif©™»F oK#-tz>mmmmm±F uFi = i5k 

Hz, tlt^tr^^;i/f#©^>y hb-h&l 0 kHz (lf>y h«T = 
IOOas), ;-fXU^HS/N=10dBi:b, 5 0 0 fcfy h^tf)^*-* 

SSit5fe©i:bfc 0 03 (c) tc^-r^tc #^>#ci~C4te 
, j eti j ?4xT/4 (=2 5 as) -ro-rtife^^ ^ ytfX'tivy b zn*<\ £fc 

□ 

[0 0 7 5] 

fit, 0 3 (a) t>\ m*imffll,t=.*4 ^ y>fT*MWr-*Z>*iVy*C l t?© 

A^>hffi©^-e*y. 0 3 (b) *\ «%)Hwrnbfc*>r5>yTf»f^ , r 

[0 0 7 6] 

3©^tc3ltJV^T, fl^fDAV ( = AV0-AV1) £, ^tl ^tlUffilT £ 
03 (a) (Z)#-^^DAV= 2. 8 1, 03 (b) tf)ti'£#DAV= 2 . 8 7 i: 
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[0 0 7 7] 

Z<D¥-mmmDhV<DM-ftlzm^fiiT- ZWln SrSCfeHSflSID x (= n X D 
AV) £U 3CD^^iiDx$:Mv^T|lI»§^$:^e)<^:e>^C^LT ; fe)^V^ 0 3© 
©£\ H3 (a) ©|^Dx= 1 3 8 3, EI 3 (b) ©|^Dx=9 17t 

[0 0 7 8] 

^&S8£3;hfc±is«RhT*&$»^K:tt* -££>#?># (*>fs & 

gf^ (FO + Fl) -T + a (atty >f XIC.J: S3Elfr£0 (Dfe© fcffiVNT 

2 

[0 0 7 9] 

m 1- s bp # & t> iz st bj? t £ 0 

T/2^1tt§^^5>^SU^U «tlDj (j = l~3) 
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